Functional differences in blood vessels determined from studies with calcium-channel blockers. Functional changes in forearm resistance vessels of men with primary hypertension.
Vascular smooth muscle is activated through 2 major systems. One, which can be inhibited by calcium-entry blocking agents, involves the influx of calcium through potential-sensitive channels. The other, which can be inhibited by sodium nitroprusside, involves the entry of calcium through agonist-controlled channels and probably its mobilization from within the cell as well. Human veins, muscular arteries and resistance vessels show differing patterns of response to agents that selectively inhibit the 2 activation systems. The responses indicate that physiologic contractions of cutaneous veins and muscular arteries depend on the agonist-controlled system; contractions of veins induced by high concentrations of potassium depend on the potential-sensitive system as, probably, does local spasm in arteries. The tone of resistance vessels depends on a balance between the potential-sensitive and agonist-controlled systems. The forearm resistance vessels of men with primary hypertension respond to verapamil with larger-than-normal dilatation compared with that induced by nitroprusside. This is interpreted as showing an increased contribution to resistance vessel tone from the potential-sensitive system. This functional abnormality does not depend on the inhibition of sodium pump activity that is known to occur in hypertension, because it cannot be reproduced by local infusion of ouabain. It probably results from a primary disorder of calcium handling by the cell membrane.